Abstract. The estimation of channel state information at the base station in large scale MIMO system directly affects the design of downlink pre-coding matrix and affects the performance of the system. Aiming at the problem of Rayleigh fading channel and Rician Fading Channel estimation error, this paper firstly studies the influence of channel estimation error on the system, and then designs the pre-coding matrix based on the minimum mean square error criterion. The simulation results show that the proposed algorithm is superior to the traditional pre-coding algorithm.
Introduction
Large scale multiple-input multiple-output is one of the key technologies for the next generation mobile communication, which can be used to assemble hundreds of antennas at the base station side and to serve multiple users, which greatly improves the communication speed and quality of service [1] [2] [3] [4] . However, due to the service's users become more, it results in the user's interference has become large. At present, one of the ways to eliminate the interference among users is to use pre-coding technology in the base station [5] .
The design of pre-coding matrix is depend on the CSI and the estimation of channel state information at the base station in large scale MIMO system directly affects the design of downlink pre-coding [6] . Because there are many fading channels model from the base station to the user, such as Rayleigh fading channel and Rician fading Channel [7] . So for different fading channel, channel matrix is also different. In this paper, based on the Rayleigh fading channel and Rician the fading channel, the pre-coding matrix is designed by using the least mean square error criterion when the CSI error is present in the base station.
The organization structure of this paper is as follows: the system model is introduced and the influence of estimation error on CSI is analyzed in section II. In section III, we introduce the closed form solution of the pre-coding matrix based on the minimum mean square error criterion. In section IV, simulation results are showed. Conclusions are drawn in section V. 
Notations: ()

System Model
This paper mainly studies on the single cell scenario, which the central base station service K users. The base station is equipped with ( 100) NN antennas, and the k -th user is equipped with 
Rayleigh Distribution
The Rayleigh distribution is usually used to simulate the scattering signal at the receiving end through a variety of paths, which is a special case of the Weibull distribution. The probability density function of Weibull distribution is
where when 2
, Weibull distribution is the Rayleigh distribution, and its probability density function is as follows 
Rician Distribution
Rician distribution refers to the base station to a receiving end of line of sight propagation signal. Due to at the massive MIMO system, with the increasing number of mobile users, which make distance of the base station to the user continues to decrease, and thus reached the line of sight of the signal propagation. The probability density function of Les distribution is 
Where 0 () I is the zero order Bessel function, which is the first kind. And c is the Rician factor, which determines the Rician distribution. When the Rician factor is closed to zero, Rician distribution tends to infinite Rayleigh distribution. Rician distribution tends to Gauss distribution when the Les factor approaches infinity.
b is the scale parameter. Due to the existence of delay and other factors, these results in the estimation error of CSI at base station. we can know that the base station estimates the channel matrix for the k -th user is expressed as
Where ˆk 
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The pre-coding matrix is design by the estimated channel matrix at the base station. when the presence of channel estimation errors, it will affect the design of pre-coding matrix design. During the base station send the signal to user, the actual channel is different from the estimation's .So except for interference between users, but also the interference caused by the estimation error. Finally, it has a greater impact on the performance of the system. We can get the signal from the k -th user:
Where
is the k -th user's pre-coding matrix which is designed by the estimation channel matrix, and the noise vector at the user is defined as Theoretical Analysis At the section, we design the pre-coding matrix by minimizing the mean square error criterion, when the channel estimation error exists at base station. At the same time, the signal leakage is used to replace the interface between users. Finally, we can get pre-coding matrix of the closed form solution through a non iterative method.
From (5), the cost function of the pre-coding matrix is given by   
so the key to obtain the pre-coding matrix is to solve the (6) . From the (5), we can get
We suppose
s , so the (7) is given by , we derive the first order derivatives of ()
So far, we get pre-coding matrix through the minimization squared error criterion. We can know that the pre-coding matrix is related to channel estimation error; power and the number of receive antennas. In the next section, we will verify this algorithm by simulation.
Numerical Results
In this section, the performance of the proposed algorithm is verified by simulation and compared with the ZF, RZF and BD pre-coding algorithm, when the base station side has the channel estimation error. In this paper, there are antennas at the base station and channel model is Rayleigh and Rice channel. We can clearly see that the proposed algorithm has a good performance compared to the three algorithms, and with the increase of the signal to noise ratio, the advantage is more and more obvious. So the proposed algorithm has good performance in the case of channel estimation error at the base station side, which makes up the influence of channel estimation error on the system. At 90 the same time, we can also see that the Rician channel fading greater than Rayleigh.
Summary
Aiming at the problem of non-ideal Rician fading channel and Rayleigh fading channel, this paper obtained the closed form solution to the pre-coding matrix by minimizing the mean square error criterion and using the signal leakage equivalent user interference. Finally, the performance of the algorithm is verified by simulation, and compared with the traditional algorithm; we can know the advantage of the proposed algorithm is much better.
